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RELAPSING FEVER. 
kpRODUOTION.
R e la p s in g  F e v e r  may b e  d e f in e d  a s  a n  a c u te  s p e c i f i c  i n f e c t i o n  
c h a r a c t e r i s e d  by  a  p e r io d  o f  p y re x ia  l a s t i n g  f o u r  o r  f i v e  < ^ y s , 
f o l lo w in g  w hich  th e  te m p e ra tu re  f a l l s  by  c r i s i s  t o  no rm al w here 
i t  re m a in s  f o r  se v en  days^  o n ly  to  be  su c c e e d e d  b y  a  f u r t h e r  
i^e fio d  o f  P y re x ia  s i m i l a r  i n  c h a r a c t e r  t o  th e  f i r s t .  I n  some 
c a s e s  one o r  more f u r t h e r  r e l a p s e s  ta k e  p l a c e .  The c o n d i t io n  
h a s  b e en  r e f e r r e d  to  i n  M ed ica l L i t e r a t u r e  u n d e r  v a r io u s  names 
such  a s  C h ro n ic  F e v e r ,  R e c u r re n t F e v e r ,  Seven  Day F e v e r  an d  T ic k  
F e v e r .
T hese synonyms a r e  6 f  c o u rs e  s e l f  e x p la n a to r y .  C h ro n ic , R e c u r r e n t ,  
and  Seven Day F e v e r  r e f e r r i n g  t o  th e  ty p e  of P y r e x ia .  Fam ine 
F e v e r  t o  i t a  c lo s e  a s s o c i a t i o n  w ith  c o n d i t io n s  o f  p r i v a t i o n ,  and  
T ic k  F e v e r  t o  one o f  th e  means o f  th e  t r a n s m is s io n  o f  th e  F e v e r .
I t  i s  p ro b a b ly  a l s o  i d e n t i c a l  w i th  C a rp a ta  d i s e a s e  i n  th e  Zam besi 
d e s c r ib e d  by  L iv in g s to n e ,  and  a l s o  w i th  M iana D ise a s e  i n  P e r s i a .  
The e t i o l o g y  o f  t h i s  d i s e a s e  may now b e  c o n s id e r e d  t o  be on a  
J  sound  b a s i s .
As a  r e s u l t  o f  m odern w ork , th e  c a u s a l  o rg an ism  and th e  d i f f e r e n t  
I modes o f  t ra n s m is s ic m  h ave  b een  b ro u g h t  t o  l i g h t ,  and f u r t h e r  a s  
t h e  r e s u l t  o f  th e  d is c o v e ry  o f  th e  A r y la r so n a te s  we have a t  o u r  
d i s p o s a l  a  d e f i n i t e  s p e c i f i c  f o r  th e  t r e a tm e n t  o f  t h i s  d i s e a s e .
The im p o rta n c e  o f  su c h  d i s c o v e r i e s  b o th  from  th e  p r o p h y la c t i c  
and c u r a t i v e  p o in t  o f  v iew  i s  o b v io u s .
D u rin g  th e  f in e  I  was i n  M i l i t a r y  S e r v ic e  i n  c h a rg e  o f  th e  
I n f e c t io u s  D is e a s e s  H o s p i ta l  i n  S a lo n ik a  I  had  th e  o p p o r tu n i ty  o f  
O b se rv in g  and t r e a t i n g  a  num ber o f  c a s e s  o f  t h i s  c o n d i t i o n .
Most o f  th e  c a s e s  w h ich  came u n d e r  my c a r e  w ere  n a t i v e s  o f  M acedonia 
b e lo n g in g  to  th e  M acedonian L abour G orps a t t a c h e d  to  th e  B r i t i s h  
Army. T hese men w ere engaged  i n  b u i ld in g  and r e p a i r i n g  th e  m i l i t a r y  
ro a d  from  S a lo n ik a  to  The B r i t i s h  F ro n t  L in e  n e a r  th e  town o f  S e r a s .
W hile  R e la p s in g  F e v e r  h a s  b e en  stam ped  o u t i n  G re a t  B r i t a i n  
and W este rn  E urope g e n e r a l l y ,  i t  i s  s t i l l  endem ic i n  s e m i- t r o p ic a l  
and t r o p i c a l  c o u n t r i e s  and  p a r t i c u l a r l y  so  alo*ig tW  M e d ite r ra n e a n  
Ï L i t t o r a l  and i n  th e  B a lk a n s . When on© c o n s id e r s  th e  w id e sp re a d  
g e o g ra p h ic a l  d i s t r i b u t i o n ,  and th e  l a r g e  in c id e n c e  o f th e  d i s e a s e  
am ongst n a t i v e  p o p u la t io n s  i t  m ust p ro v e  Id b e  a  f a c t o r  o f  g r e a t  
econom ic im p o r ta n c e .
In  t h i s  r e s p e c t  R e la p s in g  F e v e r  i s  p ro b a b ly  seco n d  o n ly  t o  M a la r ia .  '  
I n  t h i s  T h e s is  I  p ro p o se  to  g iv e  a  resum é o f  o u r  p r e s e n t  
know ledge o f  th e  d i s e a s e ,  an d  I to  in c o r p o r a te  i n  i t  th e  r e s u l t  o f  
tty‘ own e x p e r ie n c e  i n  t h e  o b s e r v a t io n  and  t r e a tm e n t  o f s e v e n ty - s e v e n
c a s é s .
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PART I I ,
HISTORIQAL,
R e la p s in g  F e v e r  was known to  H ip p o c ra te s  and  h e  d e s c r ib e s  
a n  ep id em ic  i n  th e  I s l a n d  o f  T h a a o s .
T h ere  i s  no m en tio n  Af th e  d i s e a s e  from  t h a t  tim e  u n t i l  th e  
y e a r  1770,  when th e r e  was an  o u tb re a k  in  D u b lin . T h is  ep id em ic  
was d e s c r ib e d  b y  R u tty  in  "The C h ro n o lo g ic a l  H is to r y  o f  th e  
P r e v a i l i n g  D is e a s e s  in  D u b lin " , He w r i t e s  " I t  t e r m in a te s  
som etim es i n  f o u r  ,  f o r  th e  m ost p a r t  i n  f i v e  o r  s i x  d a y s , 
som etim es i n  n in e  and commonly i n  a  c r i t i c a l  sw e a t: th e  c r i s i s
how ever was v e ry  im p e r fe c t  f o r  th e y  w ere s u b je c t  to  r e l a p s e ,  
ev en  som etim es t o  a  t h i r d  t im e ,"
T here  w ere f u r t h e r  ep id e m ic s  i n  I r e l a n d  i n  1800, 1817-1819 
a n d l8 2 6 -1 8 2 7  and a g a in  in  1847-48 and 1 8 6 8 -1873 . I n  S c o tla n d  
i n  th e  C ounty o f  F i f e ,  t h e r e  was an  o u tb re a k  i r  1841 and i n  th e  
n e x t  two y e a r s  i t  s p re a d  t o  th e  l a r g e  tow ns in c lu d in g  E d in b u rg h , 
G lasgow , A berdeen  and D undee.
I t  i s  i n t e r e s t i n g  to  n o te  t h a t  i t  was from  t h i s  ep id em ic  
t h a t  we g o t o u r f i r s t  r e l i a b l e  a c c o u n t o f  th e  d i s e a s e .
T h ere  w ere f u r t h e r  o u tb re a k s  i n  G lasgow and E d in b u rg h  a s  l a t e  
a s  1869 .
The f i r s t  a c c o u n t o f  th e  d i s e a s e  i n  E ng land  was o f  an  
o u tb re a k  i n  London and HO rth S h ie ld s  i n  1868, b u t  i t  a p p e a rs  to  
have  b een  c o n f in e d  to  th e  lo w e r q u a r t e r  o f  th e  tow ns o c c u p ie d  
f o r  th e  m ost p a r t  by  I r i s h  and Je w s .
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In  th e  same y e a r  i t  a p p e a rs  to  have become g e n e ra l, th ro u g h o u t th e  
l a r g e  to w n s . In v o lv in g  L iv e r p o o l ,  L e e d s , M an o h este r and  N e w c a s tle -  
o n -T yne . T h is  ep id em ic  p e r s i s t e d  in  London and N e w c a s tle -o n -
Tyne u n t i l  1873•
W hile i t  i s  p ro b a b le  t h a t  R elapdug  F e v e r  was p r e v a le n t  ©n 
th e  C o n tin e n t  o f  E u ro p e , we f i r s t  h e a r ^ f  i t  when i t  a t t a c k e d  The 
Grand Army i n  th e  r e t r e a t  from  Moscow. I t  a l s o  o c c u r re d  i n  th e
A l l ie d  A rm ies i n  th e  C rim ea .
T here  was a  l a r g e  and w id e sp re a d  ep id em ic  i n  1863 s t a r t i n g  
a t  O dessa  and  in v o lv in g  S t .P e t e r s b u r g ,  Novgnod and  Moscow, and 
s p re a d in g  i n  th e  f o l lo w in g  y e a r  to  F in la n d ,  S i b e r i a  and P o la n d . 
T h is  d i s e a s e  was a l s o  r e c o g n is e d  and r e p o r te d  on in  Germany w here 
i t  became w id e sp re a d  i n  1868 , show ing i t s e l f  s im u lta n e o u s ly  i n  
P o m eran ia , U pper S i l e s i a ,  E a s t  and W est P r u s s i a  and i n  P o se n , 
B r e s la u ,  and S t e t t i n ,  and was im p o rte d  i n t o  B e r l i n  and  M agdeburg ,  
The l a s t  o u tb re a k  o f  th e  D ise a se  in  Germany was in  1879.
T h ere  was a  s e r i e s  o f  sm a ll o u tb re a k s  in  A u s t r i a  from  1847- 
1877 b u t  i t  d id  n o t  a p p e a r  t o  assum e ep idem ic  p r o p o r t io n s  u n t i l  
1877 -78 .
I t  i s  i n t e r e s t i n g  t o  n o te  t h a t  th e  d i s e a s e  was q u i t e  unknown 
in  F ra n c e , S w itz e r la n d ,  I t a l y  and th e  I b e r i a n  P e n in s u la .
As e a r ly  a s  1820-1830 N aval S u rgeons d e s c r ib e d  a  d i s e a s e  
a lo n g  th e  M e d ite r ra n e a n  L i t t o r a l  and  in  M a lta  and  The Aegean 
A rc h ip e la g o , w hich  th e y  r e c o g n is e d  a s  s i m i l a r  t o  I r i s h  "T y p h u s."  
T h i s /
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T h is  d i s e a s e ,  u n d o u b te d ly  R e la p s in g  F e v e r ,  was l a t e r  
r e f e r r e d  t o  a s  C yprus F e v e r ,  L ev an t F e v e r  and Smyrna F e v e r .
The f i r s t  m en tio n  o f  th e  d i s e a s e  in  I n d ia  was an  a cc o u n t 
o f  a n  ep id em ic  in  P a tn a  by  S u th e r la n d  in  th e  In d ia n  A nnals o f  
M ed ica l S c ie n c e  (1 8 5 9 ) . Prom t h e r e  i t  sp re a d  o v e r  a  l a r g e  
p a r t  o f  Lower B e n g a l. T h ere  was a l s o  an  o u tb re a k  i n  th e  same 
y e a r  i n  th e  N o rth -w e s t P ro v in c e s  and o v e r  th e  t e r r i t o r i e s  o f 
B eh ar and B e n a re s  w here  i t  assum ed ep id em ic  fo rm s i n  p r i s o n s .
T h ere  w ere f u r t h e r  o u tb re a k s  in  1863-1866 in  th e  i^Unjaub 
s p re a d in g  t o  th e  E u ro p ea n s .
T h ere  was a  f u r t h e r  o u tb re a k  in  I n d ia  in  1888. On t h i s  
o c c a s io n  i t  was a t t r i b u t e d  t o  m ule d r i v e r s  r e tu r n in g  home from  
A b y s s in ia  and  la n d in g  a t  Bombay.
In  1879 G a r te r  d e s c r ib e d  an o u tb re a k  o f t h i s  d i s e a s e  in  
I n d ia  and  i t  was d u r in g  t h i s  o u tb re a k  t h a t  i t  was f i r s t  demon­
s t r a t e d  t h a t  th e  d i s e a s e  was t r a n s f e r a b l e  t o  m onkeys.
T h ere  a r e  a c c o u n ts  o f  ep id e m ic s  a l s o  in  New York and 
P h i l a d e lp h ia  in  1844 , 1847 and 1869, th e  d i s e a s e  b e in g  i n t r o ­
duced  i n to  A m erica by  im m ig ran ts  from  L iv e rp o o l .
A p a rt from  th e  a c c o u n ts  o f  th e  d i s e a s e  b ro u g h t home by 
n a v a l  su rg e o n s  in  1830 from  th e  I io d i te r r a n e a n  O o a s t, t h e r e  have  
b e e n  o u tb re a k s  in  E g y p t, A lg e r ia  and th e  Soudan.
O o ra p a ta  d i s e a s e  d e s c r ib e d  by D r. L iv in g s to n e  a s  endem ic 
in  th e  Zam besi V a lle y  i s  nov/ r e c o g n is e d  a s  "T ick "  F e v e r  and 
m o re /
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m ore r e c e n t l y  th e  d i s e a s e  h a s  b een  r e c o g n is e d  in  U ganda, th e  
Oongo F re e  s t a t e  and in  E a s t  A fr ic a *
From th e  above H i s t o r i c a l  and G e o g ra p h ic a l D ata  i t  i s  
c l e a r  t h a t  d u r in g  th e  e ig h te e n th  and n in e tfe e n th  c e n t u r i e s  Re­
la p s in g  F e v e r  was endem ic th ro u g h o u t a  l a r g e  p a r t  o f th e  w o rld  
and  t h a t  e v e ry  few  y e a r s  i t  assum ed ep id em ic  p r o p o r t io n s .  I t  
i s  i n t e r e s t i n g  to  n o te  t h a t  t h i s  d i s e a s e  h a s  l a r g e ly  b een  
e r a d i c a te d  in  c o u n t r i e s  w hich  have a d o p te d  g e n e ra l  p u b l ic  
h e a l t h  m easu re s  and t h a t  in  G re a t B r i t a i n  i t s  d e c l in e  c lo s e ly  
c o in c id e d - w i th  th e  p a s s in g  o f  th e  f i r s t  P u b l ic  H e a l th  A ct 
( 1 8 7 5 ) .
PART I I I .
:OjUQGY AID PÂTHOGEHBSIS.
A t a  c o m p a ra t iv e ly  e a r l y  d a t e ,  v i z .  1873, a  h ig h ly  
c h a r a c t e r i s t i c  o rg an ism  was d is c o v e re d  b y  Oberfeieier i n  th e  
b lo o d  o f  p a t i e n t s  s u f f e r i n g  fro m  R e la p s in g  F ever#
T h is  o rg an ism  I s  g e n e r a l ly  known a s  th e  S p iro o h a e te  
O b e m e ie r i ,  o r  th e  s p i r i l l u m  o f R e la p s in g  F e v e r .
Ee a l s o  o b se rv e d  t h a t  t h i s  o rg an ism  was p r e s e n t  in  th e  
b lo o d  d u r in g  th e  f e v e r ,  t h a t  i t  d is a p p e a re d  d u r in g  th e  
a f e b r i l e  p e r io d  o f  th e  d i s e a s e ,  and t h a t  i t  r e a p p e a re d  d u r in g  
a  r e l a p s e .
S in c e  t h a t  tim e  th e s e  o b s e rv a t io n s  h ave  b e en  f u l l y  co n firm ed , 
a s  h ave  a l s o  h i s  v iew s a s  t o  i t s  c a u s a l  r e l a t i o n s h i p  to  th e  
d is e a s e #
The o rg a n ism , a s  se e n  in  th e  b lo o d  d u r in g  th e  f e v e r ,  i s  a  
d e l i c a t e  s p i r a l  f i la m e n t  o f  from  sev en  to  n in e  in  l e n g th  
and 0 .2 5  u .  in  b r e a d th .  The body o f  th e  o rg an ism  i s  oompoaed 
o f  t h r e e ,  f o u r ,  o r  s i x  t u r n s ,  th e  nuzüber v a ry in g  a c c o rd in g  
t o  th e  l e n g th  o f  th e  o rg a n ism , and th e  e x t r e m i t i e s  a r e  p o in te d .  
They a r e  a c t i v e l y  m o t i l e ,  due t o  a  lo n g  te r m in a l  f la g e l lu m  
and  c a n  be  se e n  m oving a c r o s s  th e  f i e l d  o f  th e  
m ic ro sc o p e  w ith  a  p e c u l i a r  co rk sc re w  m ovem ent, p u sh in g  a s id e  
th e  c o rp u s c le s  by t h e i r  p a s s a g e . A bnorm ally  lo n g  fo rm s o c c u r 
and a rc  due to  th e  e n d - to -e n d  u n io / two o r  more p a r a s i t e s .
\ T h e /
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The o rg an ism s a r e  s t a in e d  r e a d i l y  by  th e  Romanowsky’ s  
S t a in s  and th e  f l a g e l lu m  may be  s t a in e d  by L o e f f l e r 's  w hip 
s t a i n .
They ta k e  up th e  s t a i n  e v e n ly  w ith  th e  e x c e p tio n  o f  th e  
e x t r e m i t i e s  w here th e  t i n t  i s  r a t h e r  l i g h t e r .
They lo s e  th e  s t a i n  by G ram 's m ethod .
T here  h a s  b e e n  c o n s id e r a b le  d i f f e r e n c e  o f o p in io n  am ongst 
a u t h o r i t i e s  a s  t o  w h e th e r th e  o rgan ism  i s  a b a c te r iu m  o r  a 
p ro to zo o n *
W hile  th e  m a t te r  h a s  n o t  d e f i n i t e l y  b een  s e t t l e d ,  th e  
b u lk  o f  th e  e v id e n c e  seem s t o  f a v o u r  th e  l a t t e r  v iew .
N orm ally  th e  a p i r o c h a e te s  l i v e  i n  th e  l i q u o r  s a n g u in is  b u t 
th e y  a r e  o c c a s io n a l ly  s e e n  c o i l e d  up in  th e  r e d  b lo o d  c o r p u s c le s .  
B a l f o u r ,  e x p e r im e n tin g  on a p i r i l l o s è s  in  c h ic k s ,  n o t ic e d  t h a t  
d u r in g  th e  c r i s i s ,  w h e th e r  a r t i f i c i a l l y  p ro d u ced  by  a  d o se  o f  
K a rs iv a n  o r  o c c u r in g  n a t u r a l l y  in  t h e  d i s e a s e ,  th e  s p i r o c h a e te s  
un d erw en t a  re m a rk a b le  c h an g e . He o b s e rv e d , w ork ing  w ith  a 
d a rk  g round  i l l u m in a t io n ,  t h a t  th e  s p i r o c h a e te s  d e v e lo p e d  a 
l a r g o  num ber o f  " R e f r a c t iv e  G ra n u le s ,” u n d e r t h e i r  p e r i p l a s t i c  
s h e a th s .  The s p i r o c h a e te  th e n ,  by a  s e r i e s  o f sh a k in g  m ovem ents, 
w h ich  he  com pares t o  a  dog sh a k in g  i t s e l f ,  su c ce ed s  in  e x -  
t# * jdLiwg them . The body o f  th e  s p i r o c h a e te  s l i r iv e l s  up u n t i l  
à I n o th in g  i s  l e f t  b u t  th e  p e r i p l a s t i c  s h e a th .  He f u r t h e r  s t a t e s  
t h a t /
I ;
t h a t  th e  " R e f r a c t iv e  G ra n u le s"  e n t e r  th e  r e d  b lo o d  c o r p u s c l e ' 
and  t h e r e  c o m p le te  a  c y c le  o f  schizogom y*.
S ho u ld  su ch  a  phenomenon o c c u r  i n  th e  human s u b je c t  
i t  w ould f u r n i s h  an  e x p la n a t io n  o f  th e  d is a p p e a ra n c e  o f  th e  
s p i r o c h a e te s  a s  su c h  from  th e  b lo o d  s tre a m  a t  th e  c r i s i s ,  and 
t h e i r  re a p p e a ra n c e  a t  th e  tim e  o f  th e  r e l a p s e .  S in c e  th e  
o r i g i n a l  d is c o v e ry  o f  th e  s p i r o c h a e te  by  O berm e^err t h i s  
d i s e a s e  h a s  been  s tu d ie d  in  v a r io u s  p a r t s  o f  th e  w o rld  and 
s e v e r a l  d i f f e r e n t  v a r i e t i e s  o f  s p i r o c h a e te s  h ave  b e en  d i s ­
covered*
T h u s, D u tto n  and Todd, w h ile  s tu d y in g  T ic k  F e v e r  in  
A f r i c a ,  d is c o v e re d  t h a t  t h i s  d i s e a s e  was due to  a s p i r o ­
c h a e te  t o  w hich  th e y  gave th e  name o f  Bp. D u tto n i. R e la p s in g  
F e v e r  i n  A m erica , i s  a t t r i b u t e d  t o  a s p i r o c h a e te  a l s o  
named a f t e r  i t s  d i s c o v e r e r  -  H ovyi.
C a r te r  w o rk in g  i n  I n d ia  d e m o n s tra te d  a  f u r t h e r  v a r i e t y  
w h ich  i s  now known a s  S p . C a r t e r ! .
T h a t ty p e  o f th e  d i s e a s e  w hich o c c u rs  in  E gypt and 
N o rth  A f r ic a  i s  c a u se d  by th e  Sp. B e rb e ra ,  w h ile  th e  E u ro ­
p e an  ty p e  o f  d i s e a s e  I s  a t t r i b u t e d  t o  th e  o r i g i n a l  Sp. R ecu- 
m e n tis  o f  O b erm e^ ie r.
T hese  v a r io u s  s t r a i n s  o f  a p i r o c h a e te s ,  w h ile  u n d o u b te d ly  
c l o s e l y  a l l i e d  to  th e  o r i g i n a l  o rg an ism , d e s c r ib e d  by O ber- 
m e o ie r , p r e s e n t  d e f i n i t e  d i f f e r e n c e s .  They show d i f f e r e n c e s  
I n /
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W m o rp h o lo g ic a l c h a r a c t e r ,  s e r o l o g ic a l  r e a c t i o n s ,  and  a l s o  
In  th e  ty p e  o f  f e v e r  w h ich  th e y  evoke t o  man* (See t a b l e  
b e low )*
I t  i s  n o t  J u s t i f i a b l e ,  how ever, t o  c o n c lu d e  on  th o s e  
g ro u n d s  t h a t  th e y  a r e  s p e c i f i c a l l y  d i s t i n c t * I t  h a s  b e en  
p ro v e d  t h a t  i n  some s t r a i n s  th e  u s u a l  t r a n s m i t t e r s  a r e  
in te rc h a n g e a b le *
I t  i s  p o s s ib le  t h a t  th e  p a s sa g e  o f  h u n d red s  o f  g e n e ra ­
t i o n s  o f t h e  p a r a s i t e  th ro u g h  a  c e r t a i n  t r a n s m i t t e r  may have  
m o d if ie d  i t s  m o rp h o lo g ic a l c h a r a c t e r  a W  i t s  p a th o g e n ic  
q u a l i t i e s * .  -  -
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I t  h a s  b e e n  p ro v ed  r e p e a t e d ly  t h a t  t h e  d i s e a s e  m y  b e  
t r a n s m i t t e d  from  one human b e in g  t o  a n o th e r  by  th e  d i r e c t  
i n o c u l a t i o n  o f  b lo o d  c o n ta in in g  s p i r o c h a e te s .  I n  189Ÿ T i o t l n  
p ropounded  th e  th e o ry  t îm t  th e  d i s e a s e  was conveyed  b y  th e  
b it©  o f  th e  b ed  bug»
He a llo w e d  b ed  bu g s to  f e e d  on monkeys s u f f e r i n g  from  
th e  d i s e a s e  and  p ro d u ce d  th e  d i s e a s e  i n  o th e r  monkeys by 
I n o c u la t in g  them  w ith  b lo o d  from  th e  stom aoh o f  th e  b e d  bug# 
T h is  e x p e rim e n t h a s  n o t  b e e n  c o n firm e d  and o th e r  ob­
s e r v e r s  h av e  O b ta in e d  n e g a t iv e  o r  o n ly  p a r t i a l l y  s u c c e s s f u l  
r e s u l t s #
I n  1904 P h i l i p  Rose and M iln e  w h ile  w o rk in g  on f i o k  Feyeî* 
i n  Uganda p ro v e d  t h a t  th e  d i s e a s e  was conveyed  by  a  t i c k  
v iz *  O m ith o d o ro s  MoUbata# T h is  was c o n firm e d  b y  D u tto n  and 
Todd i n  th e  Congo and  th e y  w ent f u r t h e r ,  i n  t h a t  th e y  p ro v ed  
t h a t  n o t  o n ly  was th e  a d u l t  t i c k ,  c a p a b le  o f  c o n v ey in g  th e  
d i s e a s e ,  b u t  t h a t  i t  l a i d  eggs c o n ta in in g  th e  s p i r o c h a e te ,  and  
su c c e e d e d  i n  d e m o n s tra t in g  th e  p re s e n c e  o f  th e  s p i r o c h a e te  i n  
t h e  v a r io u s  s t a g e s  o f  th e  developm en t o f  th e  t ic k #
I t  i s  th u s  p ro v ed  t im t  an  i n f e c te d  t i c k  t r a n s m i t s  th e  
p a r a s i t e  to su c c e e d in g  g e n e r a t io n s  -  a  p o in t  o f  g r e a t  p r a c ­
t i c a l  im portance*
T h e /
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The s p i r o c h a e te  I s  n o t  conveyed  t o  th e  human h o s t  by  th e  
b i t i n g  p a r t s  o f  th e  t i c k  b u t  i s  d e p o s i te d  upon  th e  s k in  w i th  
th e  f a e c e s .
The b it©  c a u se s  i r r i t a t i o n  and  th e  s c r a t c h in g  c a u se d  
th e r e b y  p ro d u c e s  an  a b r a s io n  o f th e  s k in  th ro u g h  w h ich  th e  
v ic t im  i s  in o c u la te d .
The fo rm  o f  R e la p s in g  F e v e r  w hich  o c c u r re d  i n  A m erica 
due t o  th e  S p iro c h a e te  Novyl i s  supposed  t o  b e  conveyed  by  
a n o th e r  v a r i e t y  o f  t i c k ,  v i z ,  O m ith o d o ro s  T a l a j l  and  i n  th e  
ty p e  o f th e  d i s e a s e  w hich  o c c u rs  i n  P e r s i a  and  A lg ie r s  th e  
â rg u s  P e r s in s  i s  c o n s id e re d  t o  be  th e  means o f  t r a n s m is s io n .
I n  an  ep id em ic  o f  R e la p s in g  F e v e r  w h ich  b ro k e  o u t am ongst 
t h e  B r i t i s h  T roops i n  P a l e s t i n e ,  O a ld H e ll c o n s id e re d  t h a t  th e  
d i s e a s e  was conveyed  by th e  A rgus P e r s i c u s  and t h i s  v iew  was 
l a t e r  c o n firm e d  by  N ic h o lso n  i n  an a r t i c l e  on T ic k  F e v e r  i n  
P a l e s t i n e  Dec* 2 0 th ,  1 9 1 9 ).
The R e la p s in g  F e v e r  w h ich  o c c u rs  i n  E u ro p e , I n d ia  and 
E g y p t i s  n o t  c o n s id e r e d  to  be  conveyed  by t i c k s  b u t  by  th e  
b ody  lo u s e  and a l s o  t o  a l e s s e r  e x te n t  by th e  c lo t h e s  lo u se *  
T h is  v iew  was f i r s t  b ro u g h t fo rw a rd  by  M aokie i n  1907 
and  was c o n firm e d  by  H ic o l le  who a l s o  d e m o n s tra te d  t h a t  th e  
o f f s p r i n g  o f  i n f e c t e d  l i c e  was a l s o  i n f e c t e d .  As i n  th e  c a s e  
o f  t i c k s  th e  i n f e c t i o n  i s  n o t  t r a n s m i t t e d  by  th e  b i t i n g  p a r t s  
o f  th e  i n s e c t  b u t  b y  th e  fa e c e s *
I t /
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I t  I s  p o in te d  o u t t h a t  b o th  I n  th e  oas© o f  l ie ©  an d  t i c k ,  
t h a t  th e y  a c t  m ere ly  a s  m eo h a n ic a l t r a n s m i t t e r s  and t h a t  t h e r e  
1® no  b i o l o g i c a l  c o n n e c tio n  be tw een  th e  p a r a s i t e  and  i t s  i n t e r ­
m e d ia te  h o s t  a s  t h e r e  i s  be tw een  th e  m a l a r i a l  p a r a s i t e  and  th e  
m osqu ito*  I t  t h e r e f o r e  f o l lo w s  t h a t ,  w h ile  d o u b t le s s  th e  
d i s e a s e  i s  l a r g e l y  conveyed  by  l i c e  and  t i c k s ,  any b i t i n g  
i n s e c t  sh o u ld  be  c a p a b le  o f  a c t in g  a s  t r a n s m i t t e r .  I n  th e  
o a s e s  o f  R e la p s in g  F e v e r  w hich  came u n d e r  my o b s e r v a t io n  i n  
th e  B a lk a n s  I  fo rm ed  th e  c o n c lu s io n  t h a t  th e  d i s e a s e  was 
conveyed  by  means o f  l i c e .  As I  p o in te d  o u t ,  t h e  m a jo r i ty  o f  
th e  c a s e s  o c c u r re d  am ongst th e  members o f  M e d ite r ra n e a n  L abour 
Oorps* T hese  men l i v e d  in  Camps and  i n  s p i t e  o f  p e r i o d i c a l
in s p e c t io n  w ere  f r e q u e n t ly  fo u n d  to  b e  i n f e s t e d  w ith  l i c e .
U i
I n  no c a s e  w ere " t i c k s "  fo u n d  d n  them  o r , t h e i r  t e n t s .  The 
o u tb re a k  o f  th e  d i s e a s e  n e v e r  re a c h e d  ep id em ic  p r o p o r t io n s  
b u t  was r a t h e r  o f  th e  n a tu r e  o f  a  s e r i e s  o f  i s o l a t e d  c a s e s  
( th e  s e v e n ty - s e v e n  c a s e s  b e in g  s p re a d  o v e r  a  p e r io d  o f a  y e a r)*  
I t  was fo u n d  th a t j in  m ost in s t a n c e s  th e  i n f e c t i o n  c o u ld  
b e  a t t r i b u t e d  t o  v i s i t s  t o  t h e i r  homes o r  o th e r  n a t i v e  h o u se s  
I n  th e  v i l l a g e s  n e a r  t h e i r  camps#
The o p p o r tu n i ty  o f  exam in ing  l ie ©  d id  n o t  a r i s e  a s  th e  
p a t i e n t s  and  t h e i r  b e lo n g in g s  w ere a lw ays e f f e c t u a l l y  
" d e - lo u s e d "  b e f o r e  th e y  a w iv e d  a t  t h e  h o s p i ta l#
I  had  th e  o p p o r tu n i ty  é n  s e v e r a l  o c c a s io n s  o f  ex am in in g
b e d /
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b e d  b u g s  fo u n d  on t h e  p a t i e n t s ,  b u t  a lw ay s w i th  n e g a t iv e  
r e s u l t s *  R e la p s in g  F e v e r  h a s  s ln o e  t h e  e a r l i e s t  t im e s  b een  
a s s o c i a t e d  w i th  O v erc ro w d in g , F i l t h ,  F am in e , W ar, e t c .  I n  
v iew  o f  w hat h a s  now b een  p ro v ed  r e g a r d in g  th e  E t io lo g y  o f 
t h i s  d i s e a s e ,  i t  i s  o b v io u s  t h a t  th e s e  f a c t o r s  c a n  o n ly  
p la y  a t  m ost an  i n d i r e c t  e f f e c t  in  th e  p ro p a g a t io n  o f  
t h e  d i s e a s e ,  i n  t h a t ; t h e y  p ro d u ce  c o n d i t io n s  s u i t a b l e  f o r  
th e  g ro w th  and m u l t i p l i c a t i o n  o f th e  t r a n s m i t t i n g  a g e n c ie s*
The r e a s o n s  f o r  th e  p re v a le n c e  and  © ndem icity  o f  t h i s  
d i s e a s e  i n  th e  B a lk a n s  a r e  n o t  f a r  t o  seek* A n y th in g  m ore 
i n s a n i t a r y  th a n  th e  n a t i v e  v i l l a g e s  w ould b e  d i f f i c u l t  t o  
Im agine* The h o u se s  o f  th e  p e a s a n ts  a r e  l a r g e l y  b u i l t  o f  
d r i e d  mud and c o n ta in  num erous c r e v ic e s  s u i t a b l e  f o r  th e  
developm en t o f  i n s e c t s  o f a l l  k inds*  Ho m ethod o f sew age d is p o s a l  
e x i s t s  and  d o m e s tic  r e f u s e  i s  m e re ly  s h o t  i n to  th e  v i l l a g e  
s t r e e t *
Of even  more im p o rta n c e  a re  th e  p e r s o n a l  h a b i t s  o f  th e  
n a t i v e  p o p u la t io n .  They a r e  d i r t y  t o  a  d e g re e  and w ear m ost 
b u lk y  and vo lum inous g a rm en ts  w hich  th e y  a r e  n e v e r  known to  
rem ove e i t h e r  n ig h t  o r  day* T h is  l a t t o r  c h a r a c t e r i s t i c  
d o u b t le s s  b e in g  due t o  th e  p r e d a to r y  i n s t i n c t s  o f  t h e i r  
n e ig h b o u rs*
I t  i s  a  s t r i k i n g  p o in t  t h a t  w h ile  t h e  B r i t i s h  Army, 
num bering  some 2 00 ,000  men and l i v i n g  u n d e r  p r e c i s e l y  s i m i l a r  
c o n d i t i o n s /
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c o n d i t io n s  w ith  r e g a r d  t o  o lim a t© , fo o d  and  a o o o m o d a tio n ,  
p ro d u c e d  o n ly  e le v e n  o a s e s  o f  t h i s  d i s e a s e ,  w h ile  th e  
M acedonian  L abour C orps p ro d u ced  s i x t y - s i x  o u t o f a  t o t a l  o f  
two o r  t h r e e  th o u sa n d  a t  m o s t.
I t  h a s  lo n g  b e en  o b se rv e d  t h a t  c o n d i t io n s  w h ich  p ro d u ce  
R e la p s in g  F e v e r  and Typhus F e v e r  a r e  v e ry  s i m i l a r  and t h a t  
e p id e m ic s  o f  th e  two d i s e a s e s  f r e q u e n t ly  o c c u r  a t  th e  same 
tim e*  In d e e d  i n  th e  e a r l i e r  M ed ica l l i t e r a t u r e  t h e r e  a p p e a rs  
t o  h av e  b e e n  c o n s id e r a b le  c o n fu s io n  b e tw een  th e  c o n d i t i o n s .
I t  I s  su g g e s te d  t h a t  th e  two d i s e a s e s  may p ro v e  t o  h a v e  m 
comaon t r a n s m i t t i n g  ag en cy  th o u g h  o f c o u rs e  n o th in g  c a n  be  
p ro v e d  i n  t h i s  c o n n e c tio n  u n t i l  th e  c a u s a l  o rg an ism  o f  ty p h u s  
f e v e r  i s  d i s c o v e r e d .
PART IV , 
l^gPTQMATOLOGY AND DIAGNOSIS.
E uropean  T ype*
In c u b a t io n  P e r io d  i s  f r m i  f i v e  t o  t e n  d a y s ,  se v e n  
d ay s  b e in g  com m onest. I t  i s  o c c a s io n a l ly  a s  lo n g  a s  a  fort­
n i g h t .
In  c a s e s  w here th e  d i s e a s e  i s  p ro d u ce d  a r t i f i c i a l l y  
t h e  in c u b a t io n  p e r io d  i s  from  two to  s ix  d a y s .
The o n s e t  o f  th e  d i s e a s e  i s  su d d e n , w ith  m arked f r o n t a l
h e a d a c h e , v e r t i g o  and p a in s  In  th e  b a ck  and lim bs* V o m itin g  
o c c u rs  o c c a s io n a l ly  b u t  i s  n o t  a  p ro m in e n t f e a t u r e .  P a in  
i n  th e  b a c k  o f th e  n e c k  a b o u t th e  l e v e l  o f  th e  s e v e n th  c e r v i c a l  
v e r t e b r a  and r a d i a t i n g  downwards and a c r o s s  th e  s h o u ld e r s  i s  
a  p ro m in e n t f e a t u r e  in  th e  e a r l i e r  symptoms o f  t h e  d i s e a s e  
o c c u rs  i n  p r a c t i c a l l y  a l l  o a s e s .  The to n g u e  i s  d i r t y  and 
c o v e re d  w ith  w h i t i s h  o r  l i g h t  brown f u r .  However, I t  rem ain#  
a ^ i f i t  e x c e p t in  v e ry  s e v e re  o a s e s .
S h iv e r in g  and a  f e e l i n g  o f  c h i l l i n e s s  i s  th e  r u l e  b u t  i n  
t h e  c a s e s  w hich  came u n d e r  my o b s e r v a t io n  a  d e f i n i t e  r i g o f  ### 
uncommon.
The te m p e ra tu re  r i s e s  r a p i d l y  and  r e a c h e s  105® P .  o r  104^ F# 
w i th in  tw e lv e  h o u r s .  I t  i s  o c c a s io n a l ly  M iÿhcr and  I  h av e
s e e n  one c a s e  w here i t  r o s e  t o  104® F*
T h e /
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The p tx lse  and  r e s p i r a t i o n  r a t e s  a r e  a l s o  r a i s e d  In  a o o o r-  
danoe  w ith  t h e  te m p e ra tu re *
A tin g ©  o f  i c t e r u s  i s  ooiamon and  i n  some c a s e s  i t  i s  v e ry  
m arked {See c a s e  M* R . q u o te d  i n  d e t a i l  b e lo w .)
The b o w els  a r e  a s  a  r u l e  c o n s t ip a te d  d u r in g  th e  f e b r i l e  
p e r io d  b u t  i n  some o a s e s  t h e  d i s e a s e  i s  u s h e re d  i n  by  
symptoms c l i n i c a l l y  i n d i s t i n g u i s h a b l e  from  d y s e n te r y .  T h ere  
i s  u s u a l ly  a  l i t t l e  te n d e r n e s s  o v e r th e  g a l l  b la d d e r  and i n  
s e v e re  c a s e s  th e  l i v e r  may b e  f e l t  t o  be  e n la r g e d .  The s p le e n  
i s  a l s o  d e f i n i t e l y  e n la rg e d  and  t e n d e r ,  b u t  a s  m ost o a sa e  o f  
R e la p s in g  P a v e r  now o c c u r  i n  m a la r io u s  d i s t r i c t s  . t h i s  s ig n  
i s  n o t  one o f  any  g r e a t  d i a g n o s t i c  v a lu e .
The u r in e  i s  s c a n ty  and r a t h e r  h ig h  c o lo u re d  w ith  a  
s p e c i f i c  g r a v i ty  o f  a b o u t 1025- A t r a c e  o f  album en i s  p r e s e n t  
and  on c e n t r i f u g i n g ,  th e  d e p o s i t  c o n ta in s  h y a l i n e ,  g r a n u la r ,  
and  e p i t h e l i a l  c a s t s ,  a  few  le u c o c y te s  and  r e d  b lo o d  c o rp u s c le s  
S p ir o c h a e te s  c an  a l s o  be d e m o n s tra te d  i n  th e  u r i n a r y  d e p o s i t*  
Two o f  my s e r i e s  o f  o a se s  d e v e lo p e d  d e f i n i t e  n e p h r i t i s ,  
w i th ,  i n  b o th  o a s e s ,  a  f a t a l  r e s u l t .  The lu n g s  a r e  a s  a  r u l e  
n o t  im p l ic a te d  b u to c c a s io n a l ly  a  few  s c a t t e r e d  r a l e s  and 
rh o n o h l a r e  t o  be  h o a rd  a t  th e  b a s e s .
D u rin g  th e  f e b r i l e  p e r io d  o f  th e  d i s e a s e ,  s p i r o c h a e te s  are 
r e a d i l y  d e m o n s tra b le  i n  f i lm s  ta k e n  from  t h e  p e r ip h e r a l  b l0#d#  
f r e q u e n t ly  a s  many a s  f i v e  o r  s i x  b e in g  se e n  in  one f i e l d  
o f /
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o f  th e  m loromoop# u m le r  JL o i l  Immermlom le n s*
12
A s l i ^ t  I s d o o e y to e io  o f  fro m  1 5 ,0 0 0 -1 5 ,0 0 0  o o o u r# , %Hm 
d i f f e r e n t  ty p e s  o f  le u c o c y te s  m .ln ta i r . i r ig  t h e i r  n o r  m l  
n w a e r lc a l  p ro p o r t io n s *  T h is  b e in g  i n  c o n t r a - d t s t l n c t l o r i  t o  
th e  A f r ic a n  T ic k  F e v e r  w hera  a d i f f e r e n t i a l  co u n t shows a  
ly m p h o c y to s is .  E v a n e sc e n t r a s h e s  o f  t h e  " r o s e  sp o t*  o r  r e d d i s h  
m o t t l in g  ty p e  o c c u r  .and some a u th o r s  have  even  n o te d  a  
p e te c h i a l  fo rm .
In  none o f  my c a s e s  d id  any  r a c h  occur*  I n  u n t r e a te d  
c a s e s  th e  tm rp e r& tu re  rem a in s  e le v a te d  w ith  s l i g h t  m o m tn ^  
r e m is s io n s ^  f o r  f o u r  o r  f i v e  days*
I t  th e n  f a l l s  b y  c r i s i s  t o  subnorm al i n  th e  c o u rs e  o f  
tw e lv e  h o u r s ,  inu ring  th e  c r i s i s  th e  p a t i e n t  sw ea ts  p r o -  
f u s e l j  and  th e r e  i e  u s u a l ly  s l i g h t  d ia r rh o e a #  In  o ld  o r  
o th e rw is e  d e b i l i t a t e d  s u b j e c t s  th e  sudden  f a l l  i n  th e  
te m p e ra tu re  is  o f t e n  acow^anied by  an alarming c o lla p s e *
I n  th e  m a jo r i ty  of o a so e  w itb  th e  f a l l  o f  th e  te m p e m t# * #  
t lw  Im provem ent i n  th e  gSKieral c o n d i t io n  i s  rem ark ab le*  Th# 
p a t i e n t  l o o k s ,  ancl f e e l s ,  q u i t e  w e l l ,  th #  a p p e t i t e  r e tu r ! %  # #  
I t  i s  w i th  d i f f i c u l t y  he  i s  p e rsu a d e d  t o  re m a in  i n  bed*
Th# r e l a p s e  t a k e s  p la c e  on th e  s e v e n th  o r  e ig h th  day  
a f t e r  t h e  cow qpletion o f  th e  f i r s t  a t ta c k #
I t  is  sim ilar to the f i r s t  attack but is  generally sWW#* 
in  duration le s s  severe in character*
S e c o n d /
Second r e l a p s e s  o c c a s io n a l ly  o c c u r  b u t  a r e  n o t  c o m o n  I n
th e  E u ropean  Type o f  d is e a s e *
S o g p l lc a t  i o n s .
N e u r i t i s  o c c u r re d  i n  tw e n ty  c a s e s  o u t  o f  a  t o t a l  o f  
s e v e n ty -s e v e n  case s*
T h is  c o n d i t io n  m a n ife s te d  i t s e l f  f o u r  o f  f i v e  days 
a f t e r  th e  f e v e r  had  su b s id e d *  I n  e v e ry  c a s e  i t  was c o n f ln s d  
t o  th e  l e g s  b e in g  u s u a l ly  more m arked In  one l e g  th a n  i n  
th e  o th e r .  T h e re  was d e f i n i t e  and  s e v e re  p a in  a lo n g  th e  #C#r## 
o f  th e  a n t e r i o r  t i b i a l  n e rv e  and e x te n d in g  on to  th e  
dorsum  o f  th e  fo o t*  The n e rv e  was c le f i& lte ly  and a c u te ly  
t e n d e r  on deep  p a lp a tio n *  I n  many c a s e s  th e  c o n d i t io n  was ## 
s e v e re  t h a t  th e  p a t i e n t  was c u l t e  u n a b le  t o  walk* The 
n e u r i t i s  was n o t a s s o c ia t e d  w ith  much w a s t in g  o f  th e  l im b , 
a t  l e a s t  n o t  more th a n  c o u ld  be  a t t r i b u t e d  to  d isu se *
The c o n d i t i o n  g r a d u a l ly  im proved and was u s u a l ly  q u i t s  
gone I n  th r e e  weeks th o u g h  in  on# c a s e  i t  p e r s i s t e d  a s  
lo n g  a s  f iv e #
In m x  account of an epidemic of Relapsing Fever in # # # # , 
thrse cases of post#)irochaetal n eu r itis  with paralysis ;«re 
recorded*# Xn these cases the upper limbs only were a ff e^ et#  
In two of the cases, there was psralysi# of the rhmWid# 
and the seew^tw magmw, with the prodmetim o f winged 
scapulae/
s c a p u la e ,  w h ile  i n  th e  t h i r d  th e  d e l t o i d  was p a r a ly s e d  w ith  
accom panying  i n a b i l i t y  t o  a b d u c t th e  arm*
T hese  c o n d i t io n s  a r e  a t t r i b u t a b l e  t o  a t o x ic  n e u r i t i s  o f  
th e  f i f t h ,  s i x  and  s e v e n th  c e r v i c a l  n e rv e s .
In  th e s e  c a s e s  th e  p a r a l y s i s  was o f a  pe rm an en t n a tu re *
In  d e s c r ib in g  th e  sym ptom ato logy  o f my own c a s e s  I  drew 
a t t e n t i o n  to  what was a  v e ry  c o n s ta n t  e a r l y  symptom, v iz *  p a in  
a b o u t th e  l e v e )  o f  th e  7 th  c e r v i c a l  v e r te b r a *  When one 
c o n s id e r s  th e  o r i g in  o f th e  5 t h ,  6 t h  and 7 t h  c e r v i c a l  n e rv e s  
t h i s  p a in  h a s  a  v e ry  d e f i n i t e  s i g n i f i c a n c e  s u g g e s t in g  t h a t  i n  
p r a c t i c a l l y  e v e ry  c a s e  th e s e  n e rv e s  a r e  th e  s e a t  o f  a  t o x ic  
n e u r i t i s  and t i i a t  i n  s e v e re  c a s e s  i t  i s  l i a b l e  to  c a u se  
d e f i n i t e  p a r a ly s i s *
In  an  a c c o u n t o f  56 c a s e s  o c c u r r in g  in  P a l e s t i n e  two 
o a s e s  o f  f a c i a l  p a r a l y s i s  a r e  rec o rd ed *
N e p h r i t i s . Two o a s e s  o f  t h i s  c o m p lic a t io n  o c c u r re d  w i th  
a  f a t a l  r e s u l t  i n  b o th  oases*
C ase I * P a t i e n t  was a d m itte d  to  h o s p i t a l  w i th  r e p o r t  t h a t  
he  had  b e e n  i l l  f o r  f i v e  d ay s  and t h a t  s p i r o c h a e te s  had  b e en  ^
fo u n d  i n  h i s  b lo o d . 0*3 g a s .  o f g a ly l  h a v in g  b een  a d m in is te r e d  
on t h e  day  p r i o r  t o  h i s  a d m is s io n . G e n e ra l c o n d i t io n  on 
a d m is s io n  was v e ry  p o o r .  T em p era tu re  102® -  p u ls e  100 and  f e e b le  
T h ere  was m arked a n a s a r c a ,  p a t i e n t  " p i t t i n g 'o n  p re s s u re "  a l l  
o v e r  th e  body* T h ere  was a  l a r g e  q u a n t i t y  o f  f r e e  f l u i d  i n
P ' '
t h e /  . i:
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th e  abdom en.
H e a r t  gounde no rm al b u t  r a t h e r  m u f f le d .
T here  was no d i l a t i o n  o r  h y p e r t r o p h y ,
S p le e n  enorm ously  e n la rg e d  (due  to  c h ro n ic  m a l a r i a ) .
U rin e  1086 . R e a c tio n  a c i d .  B o ile d  s o l i d .  D e p o s it  
c o n ta in e d  h y a l in e ,  waxy, g r a n u la r  and  b lo o d  o a s t s .
P a t i e n t  d ie d  t h i r t y —s i x  h o u rs  a f t e r  a d m is s io n , t r e a tm e n t  
h a v in g  no e f f e c t  on h i s  c o n d i t io n .
P o s t-m o rte m . T here was g e n e ra l  oedema, and f r e e  f l u i d  
i n  th e  abdomen, p le u r a e ,  and p e r ic a r d iu m . S p le e n  enorm ously  
e n la rg e d  (5  l b s . )  and h a rd  in  c o n s i s te n c e  due to  c h ro n ic  
m a la r i a .
K idneys showed o ld  s ta n d in g  r e n a l  d i s e a s e .  They w ere 
c o n s id e r a b ly  e n la rg e d  and th e  c a p s u le  s l i g h t l y  th ic k e n e d  and 
a d h e r e n t .
H e a r t  was norm al and d id  n o t  show any com pensa to ry  
h y p e r t ro p h y .
Pace IX * Lab* D .B . a e t . 4 8 ,
P a t i e n t  had  been  i l l  f o u r  days p r i o r  to  a d m is s io n . 
S p iro c h a e te s
•3 ^ 8  g a ly l  g iv e n  b e fo r e  a d m iss io n  to  h o s p i t a l .
G e n e ra l c o n d i t io n  on a d m iss io n  was v e ry  poor#
T em p era tu re  n o rm a l. P u ls e  76 and v e ry  f e e b l e .
Tongue d ry  and f u r r e d .  T here  was s l i g h t  ja u n d ic e  w ith  
t e n d e r n e s s /
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te n d e rn o a a  and  r i g i d i t y  o v e r  th e  g a l l  b l a d d e r .
S p le e n  s l i g h t l y  e n la rg e d  and. t e n d e r .
Ho u r i n e  passed*
&id d a y #
Ho w i n e  p a s s e d  -  b la d d e r  n o t  d is te n d e d *
P a t i e n t  oonmenced to  vom it*
3r d  d a y *
P a t i e n t  v e ry  r e s t l e s s  w ith  tw lto h ln g  o f  th e  l im b s .
H eadache s e v e re  and v o m itin g  p e r s i s t e n t .
XX I  u r in e  p assed *  H igh o o lo iire d . R e a c tio n  * a c id #
S*G# 1028 -  lo a d e d  w ith  album en. B lood  p re s e n t*  
e p i t h e l i a l  •  g r a n u la r  -  f a t t y  and b lo o d .
P a t i e n t  became com atose  and d ie d  on th e  t h i r d  d a y .
In  t h i s  c a s e  t h e r e  was no oedema a t  any tim e  d u r in g  h i s  
i l l n e s s .
Ho P,M* was made.
The o n ly  o th e r  c o m p lic a tio n  m et w ith  was one c a se  
w here  th e  d i s e a s e  c lo s e l y  s im u la te d  d y s e n te r y .  As t h i s  ty p e  
o f  c a s e  i s  a p p a r e n t ly  uncommon; I  q u o te  i n  some d e t a i l .
M* H. a o t .  5& a * p .G . T em p era tu re  and puls©  n o rm a l. 
P a t i e n t  was a d m it te d  w ith  d ia g n o s is  o f  d y s e n te ry .  He had  
s e v e re  abdom inal c o l i c  and f r e q u e n t  p a s s a g e  o f  s t o o l s  con* 
t a i n l n g  b lo o d  and raucous. B t r a in in g  was n o t a m arked f e a tu r e *  
T here  was m arked ja u n d ic e  and  th e  l i v e r  was te n d e r  and en** 
l a r g e d /
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t/tvlarg© d t o  two in c h e s  below  th e  c o s t a l  m argin*  T h ere  was 
m arked r i g i d i t y  o f  th e  r i g h t  b e l l y  o f  th e  r e c t u s  m u sc le  o v e r  
th e  r e g io n  o f  th e  g a l l  b la d d e r .
S p le en  was s l i g h t l y  e n la rg e d  and t e n d e r .
S to o ls  w ere exam ined f o r  F le x n e r  and S h ig a r  b a c i l l i  and 
Amoebae w ith  n e g a t iv e  r e s u l t s .
He rem a in ed  in  t h i s  c o n d i t io n  f o r  f i v e  d a y s  in  s p i t e  
o f  th e  u s u a l  a n t i - d y s e n t e r i c  t r e a tm e n t .  On th e  f i f t h  day 
th e  te m p e ra tu re  r o s e  s h a r p ly  to  103*60 p .  and  th e  c a s e  was 
c o n s id e re d  t o  have p ro b a b ly  d e v e lo p ed  m a la r ia *  A b lo o d  f i lm  
was exam ined and showed no m a la r i a l  p a r a s i t e s  b u t  s p l r o c h a e te s .
. 2gms. o f  K a rs Iv a n  was g iv e n  in t r a v e n o u s ly  w ith  im m edia te  
im provem ent i n . a l l  h i s  sym ptom s.
The te m p e ra tu re  became norm al w i th in  tw e lv e  h o u rs  and d i a r ­
rh o e a  c e a s e d .
The ja u n d ic e ,  l i v e r  e n la rg e m e n t, and abdom inal r i g i d i t y  
s u b s id e d  w i th in  a week and  th e  p a t i e n t  made an  u n in te r r u p te d  
rec o v e ry *
In  B.ÏÏ o u tb re a k  in  E gypt o f H © lapsleg F e v e r  t h e r e  w ere f o u r  
o a s e s  o f  t h i s  ty p e  re c o rd e d  -  w ith  on© f a t a l  r e s u l t .
The m ost s t r i k i n g  f e a t u r e  ■ o f  t h i s  ty p e  o f c a se  i s  t h a t  
f o r  th e  f i r s t  f i v e  d ay s o f  th e  d i s e a s e  th ey  p r e s e n t  a  p i c t u r e  
Which i s  c l i n i c a l l y  i n d i s t i n g u i s h a b le  from  d y s e n te ry .  I f  th e  
b lo o d  in  th e  s t o o l s  i s  exam ined a t  t h i s  s ta g e  s p l r o c h a e te s  p an  
b e /
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b e  d e m o n s tra te d ;  b u t  th e y  do n o t  a p p e a r  t o  be  p r e s e n t  i n  th e  
p e r i p h e r a l  b lo o d  s tre a m  u n t i l  th e  te m p e ra tu re  r i s e s  è n  th e  
f i f t h  day o f th e  d i s e a s e .
The p o s t  mortem r e p o r t  o f  a  f a t a l  c a s e  s t a t e s ;
’’The pathdL ogioal changes t h a t  w ere o b se rv e d  w ere s l i g h t  
in f la m m a tio n  o f  th e  mucous membrane o f  th e  l a r g e  I n t e s t i n e  and 
th e  p re s e n c e  o f  sm a ll a r e a s  o f sub-rouoous haem o rrh ag es a lo n g  
th e  t r a c t  from  th e  rec tum  to  th e  caecum and e x te n d in g  to  some 
e x te n t  i n to  th e  b e g in n in g  o f  th e  i l iu m . Among th e  h aem o rrh ag io  » 
a g e a s  sm a ll b i t s  o f  mucous and sub-m ucous t i s s u e s  w ere s e e n  in  
a gang renous c o n d i t io n ,  b u t  no  u l c e r a t i o n s  w ere to  be  fo u n d .
The s p le e n  was e n la rg e d  to  one and a h a l f  t i n e s  i t s  norm al s i z e  
and  was in  a  s t a t e  o f  c o n g e s t io n .”
O th e r c o m p lic a tio n s  met w ith  a r e  O ph tha lm ia  ( I r i t i s )  
pneum onia. H erpes L a b i a l i s ,  p a r o t i t i s  and a d e n i t i s
I r i t i s  a p p e a rs  t o  be  much more common i n  th e  A f r ic a n  
T ic k  F e v e r  th a n  i n  th e  E uropean  ty p e .  P re g n a n t women u s u a l ly  
a b o r t*
Types o f  D is e a s e .
I n  th e  ty p e  o f  R e la p s in g  F e v e r  known a s  A f r ic a n  T ick  
F e v e r  th e  symptoms c lo s e l y  re se m b le  th o s e  o f  th e  E uropean  
ty p e  and need  n o t  be  r e c a p i t u l a t e d .  C e r ta in  d i f f e r e n c e s  how ever 
sh o u ld  be  n o te d .  The i n i t i a l  f e v e r  i s  g e n e r a l ly  s h o r t e r  i n  
d u r a t i o n  and may te r m in a te  w i th in  t h r e e  d a y s . The a p y r e t ic  
i n t e r v a l s /
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i n t e r v a l s  v a ry  g r e a t l y  i n  l e n g th  and  te n d  t o  become lo n g e r  
l a t e r  i n  th e  d is e a s e *  S eveie l R e la p se s  ta k e  p l a c e ,  u s u a l ly  f i v e  
o r  s i x ,  and o c c a s io n a l ly  a s  many a s  e le v e n  have  b een  no ted *
D ia rrh o e a  and d y s e n te r i c  symptoms a r e  common, a s  a r e  a l s o  
eye sym ptoms.
O c c a s io n a l ly  th e  f e v e r  i s  o f a low c h ro n ic  ty p e ,  l a s t i n g  
s e v e r a l  weeks and accom panied  by s e v e re  h ead ach e  and  vom iting*  
S p lro c h a e te s  a r e  a s  a  r u l e  s c a n ty  and a  c a r e f u l  s e a r c h  i s  
n e c e s s a r y  t o  d e m o n s tra te  t h e i r  p re s e n c e .
The b lo o d  shows a  ly m p h o c y to s is .
" T ic k  F ev er"  i s  u s u a l ly  much more d e b i l i t a t i n g  th a n  th e  
E u ropean  v a r i e t y  and a  common s e q u e l  i s  m y o c a r d i t i s  a s s o c ia t e d  
w ith  s e v e re  t a c h y c a r d ia -  In  n a t i v e s  th e  d i s e a s e  ru n s  a  much 
m ild e r  c o u rs e -  The i n i t i a l  f e v e r  l a s t s  o n ly  a day o r  two and 
r e l a p s e s  a r e  uncommon.
T h is  m ild  ty p e  o f f e v e r  in  n a t i v e s  i s  no doub t a c c o u n te d  
f o r  by  th e  f a c t  t î i a t  th e y  have  an a c t i v e  im m unity d e v e lo p e d  i n  
p re v io u s  a t t a c k s .
The M o r ta l i ty  from  th e  d i s e a s e  d i f f e r s  g r e a t l y  in  d i f f e r e n t  
e p id e m ic s , v a ry in g  be tw een  6fo t o  30Jb. I t  m ust to  a  l a r g e  
e x te n t  depend upon W hether s p e c i f i c  t r e a tm e n t  i s  a d o p te d  o r  
o th e r w is e .  o
S in c e  th e  in t r o d u c t io n  o f  t r e a tm e n t  by th e  a r y l a r s o c a t e s  
th e  m o r t a l i t y  a v e ra g e s  a b o u t two p e r  c e n t .  In  my own s e r i e s  
o f /
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o f  o a s e s ,  a l l  o f  w h ich  were t r e a t e d  by  K arsiw ar^ t h e r e  w ere 
two d e a th s  in  s e v e n ty - s e v e n  c a s e s ,  r e p r e s e n t i n g  a  m o r t a l i t y  
o f  2*6 p e r  c e n t .
The d e f i n i t e  d ia g n o s is  o f t h i s  d i s e a s e ,  o f  c o u r s e ,  depends 
on th e  d e m o n s tra tio n  o f  th e  s p i r o c h a e te  i n  th e  b lo o d . In  t h i s  
c o n n e c tio n  i t  sh o u ld  be  rem em bered, a s  h a s  b een  p o in te d  o u t 
a b o v e , t h a t  th e  s p l r o o h a e te  o n ly  a p p e a rs  i n  th e  p e r i p h e r a l  
b lo o d  d u r in g  th e  f e b r i l e  p e r io d  o f  th e  d i s e a s e  -  and  a l s o  
t h a t  i n  T ic k  F e v e r  th e y  a r e  o f t e n  v e ry  s c a n ty .
A t h i n  b lo o d  f i l m  I s  p re p a re d  on a  s l i d e  i n  th e  u s u a l  
way and s t a i n e d  by means o f one o f th e  Homanowsky s t a i n s .  • 
L e l s h m n ’ s m o d if ic a t io n  i s  v e ry  s a t i s f a c t o r y  and c o n v e n ie n t  f o r  
t h i s  p u rp o s e . I f  a b lo o d  f i l m  ta k e n  d u r in g  a f e b r i l e  p e r io d  
o f  th e  d i s e a s e  I s  exam ined u n d e r  l / l 2 o i l  im m ersion  l e n s ,  a s  
many a s  f o u r  o r  f i v e  s p l r o c h a e te s  may be  se e n  in  one f i e l d *
The p a r a s i t e s  take: up th e  s t a i n  u n i fo rm ly  b u t  o c c a s io n a l ly  have  
a  s l i g h t l y  g r a n u la r  a p p e a ra n c e . They c o n s i s t  o f  l o n g c '■ s l e n d e r  
f i la m e n ts  p r e s e n t in g  f i v e  o r  s i x  tu r n s  and have p o in te d  e x t r e ­
m it ie s *  They a re  u s u a l ly  a b o u t tw ic e  th e  le n g th  o f  a  b lo o d  
c o rp u s c le .
D i f f e r e n t i a l  D ia g n o s is .
As R e la p s in g  F e v e r  u s u a l l y  o c c u rs  in  m a la r i a l  d i s t r i c t s  i t  
i s  m ost f r e q u e n t ly  m is ta k e n  f o r  m a la r ia *  In  th e  o n s e t  w ith  
h e a d a c h e /
h e a d a c h e , r i g o r ,  t e m p e r a tu re ,  and te n d e rn a s a  o f  th e  s p le e n ,  
i t  c lo s e ly  s im u la te s  m a la r ia  and a t  t h i s  s ta g e  o f  th e  d i s e a s e  
can  o n ly  be d i f f e r e n t i a t e d  w ith  c e r t a i n t y  by a  b lo o d  exam ina­
t i o n ,  As th e  d i s e a s e  d e v e lo p s  th e  d i f f e r e n t  c h a r a c t e r  o f  th e  
f e v e r  w i l l  be o b se rv e d . In  th e  c a s e  of m a la r ia  th e  q u o t id ia n  
in te r m is s io n s  a r e  in  c o n t r a s t  t o  th e  p y re x ia  o f  R elapsing , F e v e r  
w hich  l a s t s  f o u r  days o r f i v e  d a y s . The f a i l u r e  o f R e la p s in g  
F e v e r t c  re sp o n d  to  q u in in e  i s  a l s o  a p o in t  o f d i f f e r e n c e .  
C e re b ro -S p in a l  M e n in g i t i s .
some c a s e s  o f  R e la p s in g  F e v e r , in  th e  e a r ly  s t a g e s ,  on 
a c c o u n t of th e  p a in s  in  th e  n e c k , b ack  and  lim b s and th e  s e v e re  
h e a d a c h e , have been m is ta k e n  f o r  c e r e b r o - s p in a l  m e n in g i t i s .
W hile  th e r e  i s  o f te n  p a in  and te n d e r n e s s  a t  th e  back  o f th e  
n e c k , t h e r e  i s  no d e f i n i t e  r i g i d i t y ,  and K e^rrn iÿs s ig n  i s  a b s e n t ,  
N e g a tiv e  e v id e n c e  w i l l  a l s o  be o b ta in e d  on lum bar p u n c tu r e .  
D y s e n te ry .
As h a s  b een  p o in te d  o u t ab o v e , a few c a s e s  o f R e la p s in g  
F e v e r c lo s e l y  re se m b le  d y s e n te r y ,  and i t  i s  d i f f i c u l t  to  say  how 
th e  e r r o r  i s  t o  be a v o id e d , p a r t i c u l a r l y  so  d u r in g  th e  f i r s t  
f o u r  o r  f i v e  d ay s  o f  th e  d i s e a s e  when th e  p a t i e n t  re m a in s  a f e b r i l e .  
A d ia g n o s is  can  o n ly  be made on d e m o n s tra t in g  th e  s p i r o c h a e te  
in  th e  b lo o d  o f th e  o to è la  and n o t in g  th e  a b sen c e  o f th e  u s u a l  
o rg an ism e o f d y s e n te r y .
When/
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When th e  te m p e ra tu re  r i s e s  on th e  f i f t h  d a y , a  b lo o d  
e x a m in a tio n  w i l l  n a t u r a l l y  s u g g e s t  i t s e l f  and  th e  d ia g n o s is  w i l l  
be o b v io u s .
6&nd F ly  F e v e r :
C lo s e ly  reaem blew  r e l a p s i n g  f e v e r  in  i t s  sudden  o n s e t  , w i th  
h e a d a c h e , v e r t i g o  and g e n e ra l  p r o s t r a t i o n .  I t  i s  g e n e r a l l y  n o t  
so  s e v e re  and r i g o r s  a s  a  r u l e  do n o t o o e u r . In  Sand F l y  P e v e r  
th e  f a c e  i a  u s u a l ly  v e ry  f lu s h e d  and a p p e a rs  sw o lle n  and th e  
f a u c e s  and p a l a t e  a r e  o f te n  c o n g e s te d .
In  my o p in io n  t h i s  c o n d i t io n  c a n n o t d e f i n i t e l y  be d i e -  
t in g u ia h e d  w ith o u t  a b lood  e x a m in a tio n , w here in  a d d i t i o n  t o  th e
a b sen c e  o f s p l r o c h a e te s ,  a le u k o p e n ia  w i l l  be n o t ic e d  in  th e
,
c a se  o f Band F ly  F e v e r ,  
in f lu e n z a ;
ia  d i s t in g u i s h e d  from  R e la p s in g  P e v e r p r i n c i p a l l y  by i t s  
a s s o c ia te d  c a t a r r h a l  symptoms and p a in s  on p re sB u re  o v e r th e  
e y e b a l l s .
On a c c o u n t Of th e  e ry th e m a to u s  r a s h e s  w hich o c c a s io n a l ly  
o ccu r in  R e la p s i - g  F e v e r , I t  ,my be n e c e s s a ry  to 'm ak e  a  d ia g n o s is  
from  B o a r le t  F ev e r o r ^ ^ a a l e s . In  R e la p s in g  F ev e r th e  r a s h e s  a r e  
v e ry  t r a n s i e n t  in  c h a r a c t e r  and a re  n o t accom panied  by th e  t y p i c a l  
tongue  and t h r o a t  c o n d i t io n s  o f S c a r l e t  F e v e r o r  th e  c o ry z a  o f  
M easles .
in  th e  A f r ic a n  ( o r  l i c k )  ty p e  o f th e  d i s e a s e ,  w here th e  
c o n d i t io n /
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1
c o n d i t io n  m a n i f e s ts  i t s e l f  a s  a  low c h ro n ic  f e v e r ,  i t  i s  a p t  to  
be m is ta k e n  f o r  U p h o ld  o r  P a ra ty p h o id  F e v e r .  T h is  i s  p a r t i ­
c u l a r l y  BO when, a s  i s  f r e q u e n t ly  th e  c a s e ,  d i a r r h o e t i c  symptoms 
a r e  p r e s e n t .  The d i f f e r e n t i a l  d ia g n o s is  w i l l  u l t i m a t e l y  depend 
on a b lo o d  e x a m in a tio n , b u t i t  m ust be em phasized  t h a t  in  t h i s
ty p e  o f R e la p s in g  F e v e r  s p l r o c h a e te s  a r e  o f te n  d i f f i c u l t  to  
f i n d .
The W idai r e a c t i o n  w i l l  a l s o  be o f a s s i s t a n c e .
A n o th e r p o in t  o f d i f f e r e n t i a t i o n  i s  t h a t  r i g o r s  do n o t o c c u r
d u r in g  th e  c o u rs e  o f  e n t e r i c  o r  p a ra ty p h o id  f e v e r s .
The A f r ic a n  ty p e  o f f e v e r  w ith  i t s  i r r e g u l a r  form  o f p y re x ia  
a s s o c i a t e d  w ith  r i g o r s  and sw e a tin g  may a l s o  s im u la te  s e p t ic a e m ia .
i n  s e p t ic a e m ia  th e r e  i s ,  u s u a l ly ,  how ever, some o b v io u s  c a u se  
f o r  th e  c o n d i t io n ,  su c h  a s  a s e p t i c  wound o r  an u l c e r a t i v e  
e n d o c a r d i t i s .
I t  i s  o f th e  g r e a t e s t  im p o rta n c e  to  i i f f e r e n t i a t e  R e la p s in g  
F e v e r from  T yphus. As has been  f r e q u e n t ly  o b se rv e d , th e  two 
diseases a r i s e  u n d e r p r e c i s e ly  s i m i l a r  c o n d i t io n s  and a r e  c m v e y e d  
by th e  same c a l m e r .  The c h a r a c t e r i s t i c  r a s h  o f ty p h u s  d o e s  n o t  
a p p e a r  u n t i l  t h e , f i f t h  day o f th e  d i s e a s e  and i t  i s  p r i o r  t o  i t s  
a p p ea ra n c e  t h a t  e r r o r s  a r i s e .
Where f a c i l i t i e s  f o r  b lo o d  e x a m in a tio n  e x i s t  th e  d ia g n o s is  
i s  e a s y , b u t in  th e ^ b s e n c e  o f  such  a s s i s t a n c e  r e l i a n c e  m ust be 
p la c e d /
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p la c e d  on th e  f a d e s  o f th e  p a t i e n t .  In  ty p h u a  th e  f e a t u r e s  
become b lo a te d  In  a p p e a ra n c e  and th e  c o n ju n c t iv a  c o n g e s te d ,
^ bands o f i n j e c t i o n  e x te n d in g  from  e i t h e r  c a n th u s  t o  th e  o o rn é a .
 ^ T here  i s  a l e c  o b se rv e d  s l i g h t  c o n t r a c t i o n  o f  th e  p u p i l .  A n o th e r 
; G&rly s IS h  o f  d i a g n o s t i c  v a lu e  in  ty p h u s  i a  t h a t  th e  p u l a e - r a t e  
becom es r a p id  w h ile  th e  te m p e ra tu re  re m a in s  norm al*
On th e  second  o r t h i r d  day  of th e  d i s e a s e ,  t h e r e  i s  f r e q u e n t ly  
I o b se rv ed  in  ty p h u a  a  g e n e ra l  re d d e n in g  o f th e  s k in  and w hat h as  
been  te rm ed  a  w a te rc o u rs e  a p p e a ra n c e , r e d  c h a n n e ls  ru n n in g  h e re  
and th e r e  a b o u t th e  s k in  to  fo rm  e ry th e m a to u s  p a tc h e s*
W hile  1 have enum erated  v a r io u s  symptoms w hich may be o f  
i a s s i s t a n c e  in  m aking a d i f f e r e n t i a l  d ia g n o s is  betw een  R e la p s in g  
F ev e r and o th e r  c o n d i t i o n s ,  in  my o p in io n  th e r e  i s  n o th in g  
c h a r a c t e r i s t i c  ab o u t th e  e a r ly  symptoms o f  R e la p s in g  F e v e r ,  I t  
has been  my e x p e r ie n c e  t h a t  in  th e  g r e a t  m a jo r i ty  o f  c a s e s  th e  
d ia g n o s is  was made w h ile  exam in ing  b lo o d  f i lm s  f o r  m a la r i a l  
p a r a s i t e s *
- 3 1 -
P r o p h y la x is .
i t  f o l lo w s  t h a t  a s  t h i s  d i s e a s e  i s  a lm o s t a lw ay s a s s o c i a ­
te d  w ith  bad h y g ie n ic  c o n d i t i o n s ,  th e  m oat Im p o rta n t f a c t o r  in  
p r e v e n t in g  i t s  o c c u rre n c e  i s  th e  m a in ta in in g  o f  good s a n i t a r y  
c o n d i t io n s  in  cam ps, s e t t l e m e n t s ,  e t c .
As th e  lo u s e  and th e  t i c k  have been  p ro v ed  to  be th e  p r i n ­
c i p a l  c a r r i e r s  of th e  d i s e a s e ,  in  a d d i t i o n  to  g e n e ra l  h y g ie n ic  
m e a su re s , a  s p e c i a l  cam paign m ust be waged a g a in s t  th e s e  p e s ts #
In  th e  c a se  o f l i c e ,  a s  a  r o u t in e  m easure  a l l  c l o t h i n g ,  b l a n k e t s ,  
e t c . ,  sh o u ld  be d i s i n f e c t e d  ( p r e f e r a b ly  by s u b m it t in g  them to  
a steam  d i s i n f e c t e r )  a t  r e g u la r  i n t e r v a l s .  H uts and t e n t s  
sh o u ld  be sp ra y e d  w ith  f o r m a l in .  Of e q u a l im p o rtan c e  i s  t o  
i n s i s t  on h a b i t s  o f p e r s o n a l  c l e a n l i n e s s  am ongst th e  in h a b i ta n t s #  
The w ant o f  p e r s o n a l  c l e a n l i n e s s  am ongst n a t i v e s  i s ,  in  my 
o p in io n , th e  m ain r e a s o n  why th e  d i s e a s e  i s  endem ic in  c e r t a i n  
p a r t s  o f th e  w o rld  and in  th e  a b se n c e  of such  p r e c a u t io n s ,  more 
g e n e ra l  s a n i t a r y  m easu res  a r e  l i a b l e  t o  f a i l .
T ic k s  b e in g  v e ry  w id e sp re a d  th ro u g h o u t th e  a n im a l kingdom , 
any a t te m p t  a t  t h e i r  t o t a l  e x te rm in a t io n  w ould be f u t i l e .  W© 
must t h e r e f o r e  c o n c e n t r a te  o u r a t t e n t i o n  on p r e v e n t in g ,  a s  f a r  
a s /
—32—
a s  p o s s i b l e ,  a  c l o s e  c o n t a c t  w i t h  them ,
They a r e  f r e q u e n t l y  t o  be  fo u n d  i n  th e  c r e v i c e s  in  t h e  w a l l s  
o f o ld  n a t i v e  h u t s  and r e s t - h o u s e s .  Such p l a c e s  o f  c o u r s e  sh o u ld  
be a v o id e d  and i f  p o s s i b l e  d e s t r o y e d .
As th e  o r n i th o d o r o s  motiibata i s  n o c tu r n a l  i n  h a b i t ,  s p e c i a l  
p r e c a u t i o n s  sh o u ld  be ta k e n  t o  a v o id  b e in g  b i t t e n  d u r in g  s l e e p .
S le e p in g  on th e  ground sh o u ld  be a v o id e d  and b e d s t e a d s ,  i f  
u se d ,  sh o u ld  be h ig h  and th e  l e g s  smoothed t o  p r e v e n t  t i c k s  
c l im b in g  up .
'A m o sq u ito  c u r t a i n  i s  a l s o  o f  u s e .
I t  i s  s a f e s t  t o  s l e e p  in  a  hammock.
A n i g h t - l i g h t  sh o u ld  be u sed  a s  i t  h a s  a  d e t e r r e n t  e f f e c t  
on t i c k s .
In  th e  p re s e n c e  o f  an a c t u a l  o u tb re a k  o f  th e  d i s e a s e ,  
p a t i e n t s  sh o u ld  be removed t o  an  i s o l a t i o n  h o s p i t a l  and t h e i r  
p e r s o n a l  b e lo n g in g s  d i s i n f e c t e d ,  a s  a b o v e .  On a r r i v a l  i n  h o s ­
p i t a l ,  t h e  p a t i e n t  sh o u ld  be s u b j e c t e d  t o  a th o ro u g h  " d e -  
lo u s in g .*  The a x i l l a r y  and p u b ic  h a i r  should be shaved  and th e  
h a i r  o f t h e  head  t r e a t e d  w i t h  l inam entum  s a p o n is  and l a t e r  w i t h  
a m ix tu re  o f v in e g a r  and k e ro s e n e ,  th e  l a t t e r  b e in g  a l lo w e d  t o  
a c t  f o r  h a l f  an  h o u r .  Thorough c l e a n s i n g  o f  th e  body sh o u ld  a l s o  
be u n d e r ta k e n  and f o r  t h i s  p u rp o se  a  soap  j e l l y ,  made by d i s ­
s o lv in g  one p a r t  o f  soap  c h ip s  i n  f o u r  p a r t s  o f w a te r  t o  w hich  
m ix tu r e /
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m ix tu re  two parts o f  kerosene o i l  Is added. Is recommended* One
p a r t  o f  th e  j e l l y  i s  ad d ed  t o  f o u r  p a r t s  o f  w a te r .  When one
c o n s id e r s  t h a t  s p l r o c h a e te s  a r e  p r e s e n t  i n  th e  u r i n e  and  f a e c e s  
o f  p a t i e n t s  s u f f e r i n g  from  the d i s e a s e ,  i t  i s  o b v io u s  t h a t  
d i s i n f e c t i o n  o f  th e  e x c r e t a  sh o u ld  h e  u n d e r ta k e n ,  p a r t i c u l a r l y  
so  i n  camp h o s p i t a l s  w here no w a te r  c a r r i a g e  sy stem  o f  sewage 
d i s p o s a l  e x i s t s .  The f a e c e s  a r e  b e s t  d e a l t  w ith  by  m ix in g  
them  w ith  an e q u a l q u a n t i t y  o f  saw dust and  b u rn in g  them  in  an 
i n c i n e r a t o r .  U rin e  sh o u ld  b e  b o i l e d ,  and  f o r  t h i s  p u rp o se  any 
s m a ll  b o i l e r  may b e  u s e d .
I t  i s  im p o r ta n t  t h a t  p a t i e n t s  sh o u ld  n o t  b e  d is c h a rg e d  tr<m
h o s p i t a l  u n t i l -  a f t e r  th e  d a te  when th e  f i r s t  r e l a p s e  i s  due
h a s  p a s s e d .  Under s p e c i f i c  t r e a tm e n t  th e  m a jo r i ty  o f  o a s e s  make 
a  v e ry  r a p id  r e c o v e ry  and in  tv/o o r  t h r e e  d ay s a r e  a p p a r e n t ly  
q u i t e  f i t .  Such c a s e s  have  b e en  r e tu r n e d  t o  t h e i r  r e s p e c t iv e  
camps o n ly  t o  r e l a p s e  In  a  day  o r  two and so  p ro v e  to  b e  a  
f u r t h e r  s o u rc e  o f  i n f e c t i o n .
P r i o r  t o  d is c h a r g e  th e  b lo o d , u r i n e ,  and  i f  p o s s ib l e  the 
f a e c e s  o f  p a t i e n t s  sh o u ld  b e  exam ined to  e n s u re  th e  a b se n c e  c f  
s p l r o c h a e te s .
C u r a t iv e  T re a tm e n t.
P r i o r  t o  th e  i n t r o d u c t i o n  o f  Salvarean and i t s  a llie d  pre­
p a r a t io n s  t h e r e  was no s p e c i f i c  t r e a tm e n t  f o r  Relapsing Fever* 
O w ing/
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Owing t o  th e  su o o e ss  I n  th e  t r e a tm e n t  o f  S y p h lX le , and  th e  
m o rp h o lo g ic a l ree em h lan c e  b e tw een  th e  c a u s a l  o rg a n ls m s , th e s e  
p r e p a r a t i o n s  su g g e s te d  th e m se lv e s  a s  l i k e l y  re m e d ie s  i n  t h e  
t r e a tm e n t  o f  R e la p s in g  F e v e r ,
A ll  th e  c a s e s  w hich  came u n d e r  my c a r e  w ere t r e a t e d  by  
in tr a v e n o u s  i n j e c t i o n s  o f  k e trs iv a n .
The r o u t in e  t r e a tm e n t  was t o  a d m in is te r  0*8 gms o f  t h i s  
d ru g  a s  soon  a f t e r  a d m iss io n  a s  p r a c t ic a b le *  The e f f e c t  o f  
th e  t r e a tm e n t  was to  o u t  s h o r t  th e  f e b r i l e  a t t a c k .  The tern* 
p e r a t u r e  o c c a s io n a l ly  showed a s l i g h t  r i s e  soon  a f t e r  th e  
a d m in i s t r a t io n  o f  th e  drug* T h is  s l i g h t  tem p o ra ry  e x a c e r ­
b a t i o n  o f  th e  te m p e ra tu re  b e in g  due e i t h e r  to  th e  w h o le sa le  
d e s tz n ic t io n  o f  th e  s p iro o h a e to o  and c o n se q u e n t l i b e r a t i o n  o f  a  
l a r g e  amount o f t o x in s ,  o r  a  n a t u r a l  r e a c t i o n  to  th e  d ru g . 
F o llo w in g  th& s tem p o ra ry  r i s e ,  th e  te m p e ra tu re  f e l l  by c r i s i s  
to  subnorm al i n  th e  c o u rs e  o f tw e lv e  h o u r s .  The c r i s i s  was 
aocasqpanlsd  by  p ro fu s e  sw e a ts  and o c c a s io n a l ly  a  l i t t l e  
d ia r rW e a #  I t  was fo u n d  t h a t  by th e  tim e  th e  te m p e ra tu re  
had  re a c h e d  no rm al a l l  th e  s p l r o c h a e te s  h ad  d is a p p e a re d  f r ç »  y 
th e  p e r i p h e r a l  b lo o d  s treazn .
A l l  th e  symptsxas s u b s id e d  w ith  th e  f a l l  o f  th e  tem pera#  
t u r e  and th e  g r e a t  m a jo r i ty  o f c a s e s  w ere c o n v a le s c e n t  w i th in  
tw e n t j - # o u r  h o u r s .
In deb ilitated  subjects th is c r i s i s  was associated with
a /
a  sever©  c o l l a p s e ,  w hich  how ever re sp o n d e d  r e a d i l y  to  th e  
u s u a l  s t i m u l a t i v e  m easures*  The f i r s t  f o r t y - e i g h t  c a s e s  w h ich  
w ere  a d m it te d  t o  h o s p i t a l  w ere t r e a t e d  b y  t h i s  s in g le - d o s e  
method* I t  was fo u n d  t h a t  o f  th e  o a se s  th u s  t r e a t e d  e ig h t  
r e l a p s e d .
I t  was f u r t h e r  o b se rv e d  t h a t  o f  th e  e ig h t  c a s e s  w hich  
r e l a p s e d ,  in  o n ly  tw o o a se s  was th e  rem edy a d m in is te r e d  d u r in g  
th e  f e b r i l e  p e r io d  o f  th e  d i s e a s e .  I t  i s  s u g g e s te d  t h a t  
t h i s  i s  a c c o u n te d  f o r  by  th e  f a c t  t h a t  in  th e  f e b r i l e  p e r io d  
o f  th e  d i s e a s e  th e  s p l r o c h a e te s  b e in g  p r e s e n t  in  th e  p e r i ­
p h e r a l  b lo o d  s tre a m  a r e  more v u ln e r a b le  t o  th e  e f f e c t s  o f  th e  
drug* I t  fo l lo w s  t h a t  w here c a s e s  com© u n d e r  s p e c i f i c  t r e a t ­
m ent f o r  th e  f i r s t  tim e  d u r in g  an a f e b r i l e  p e r io d  o f th e  
d i s e a s e ,  a  l a r g e r  d o se  o f  E a rs Iv a n  sh o u ld  be a d m in is te r e d ,  
o r  w h a t, i n  my o p in io n ,  i s  b e t t e r ,  th e  " tw o -d o se "  m ethod o f  
t r e a tm e n t  sh o u ld  be  a d o p te d . In  t h i s  m ethod o f  t r e a tm e n t  
m2 gms. o f  K a rs iv a n  w ere a d m in is te r e d  a s  soon  a s  th e  c a se  
came u n d e r  o b s e r v a t io n ,  and a  f u r t h e r  *2 gms. a f t e r  an i n t e r -
I
v a l  o f  se v en  days c a l c u l a t e d  from  th e  t e r m in a t io n  o f th e  f i r e t  
a t t a c k .  The o b je c t  o f  th e  second  d o se  b e in g  t o  a n t i c i p a t e  
th e  developm ent and s e c u re  th e  d e s t r u c t io n  o f  any s p lro o h a e te #  
a s  th e y  a p p e a r  i n  th e  p e r ip h e r a l  b lo o d  s t r e a m . T here  was no  
r e l a p s e  In  tw e n ty -n in e  c a s e s  t r e a t e d  by t h i s  method*
O ases o f  th e  d y s e n te r i c  ty p e  sh o u ld  b e  t r e a t e d  by  
s i m i l a r /
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s i m i l a r  m ethods and th e  r e s u l t s  a p p e a r  t o  be  e q u a l ly  s a t i s ­
f a c t o r y ,  t h e  a d m in i s t r a t io n  o f  th e  d ru g  b e in g  fo llo w e d  by  th e  
d is a p p e a ra n c e  o f  a l l  d y s e n te r i c  sym ptom s. In  th e  tw o o a s e s  
w hich d e v e lo p e d  n e p h r i t i s ,  t h i s  rem edy su p p o r te d  b y  th e  u s u a l  
a n t l - n e p h r i t i g  t r e a tm e n t  d id  n o t  have any b e n e f i c i a l  r e s u l t  / 
and  b o th  o a s e s  had  a  f a t a l  te rm in a t io n *  In  o a s e s  w hich  
d e v e lo p  n e u r i t i s  o f  th e  l o g s ,  r e s t  in  b ed  i s  e s s e n t ia l*
T h is  sh o u ld  b e  su p p lem en ted  by m assage to  p re v e n t  
w a s t in g ,  a s  soon  a s  th e  in f la m m a tio n  i n  th e  n e rv e  h a s  su b ­
s id e d  s u f f i c i e n t l y  t o  p e rm it  i t *  In  c a s e s  w h ich  d e v e lo p  d e f i n i t e  
p a r a l y s i s ,  no t r e a tm e n t  a p p e a rs  t o  be  o f  any  a v a i l ,  and th e  
c o n d i t io n  becom es perm anent*
SUMMARY OF GASES*
Total number o f  Oases T f *
O ases treated byKl-Wbivan 7 7 * 1 s t  2 nd
R e la p se * BA
• II » « (gingle-dose
method) 4 @ 8  Bii*
** " * • (Two-Dose
method) #  n i l  mil#
T ypes o f  Oases*
O rd in a ry  F e b r i l e  (E u ropean ) 76
D y s e n te r ic  1
O om pliqat io n s  # /
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Oom pXloatlons*
H e u r lt lB  
P a r a l y s i s  
N e p h r i t i s  
Eye symptoms 
O th e r  o o m p li-  
o a tlcm e
80 
n i l*  
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SUMMARY AND OOKGIiOSIONfS .
I t  may now be  h e ld  t o  b e  d e f i n i t e l y  e s t a b l i s h e d  t h a t  
R e la p s in g  F e v e r  i s  due t o  one o r  o th e r  o f  th e  v a r io u s  v a r i e t i e s  
o f  th e  S p ir o c h a e ta  R ecuir e h t is u  a l l  o f  w h ich  a r e  c lo s e ly  
a l l i e d  t o  th e  o r i g i n a l  o rg an ism  d e s c r ib e d  by O berm eier.
Two d e f i n i t e l y  d i f f e r e n t  ty p e s  o f  th e  d i s e a s e  o c c u r ,  v i z ,
E uropean  R e la p s in g  F e v e r  and A f r ic a n  T ic k  F e v e r ,  th e  s p l r o ­
o h a e te  b e in g  t r a n s m i t t e d  in  t h e  fo rm e r  p r i n c i p a l l y  by means 
o f  th e  body lo u s e  and  In  th e  l a t t e r  by t i c k s .  The m hlh 
d if fe re n o ®  b e tw een  th e  two v a r i e t i e s  o f  th e  d i s e a s e  I s  In  
ty p e  o f  th e  f e v e r  evoked . I n  E uropean  R e la p s in g  F e v e r  th e  
f e v e r  i s  o f  a  r e g u l a r  ty p e  and d u r a t io n ,  t e r m in a t in g  by c r i s i s ,  
w h ereas in  A f r ic a n  T ic k  F e v e r  th e  f e v e r  f o l lo w s  an  I r r e g u l a f  
c o u r s e ,  i s  o f t e n  i n t e r m i t t e n t  in  ty p e ,  and te n d s  to  be con ­
s id e r a b ly  p ro lo n g e d . T here  i s  n o th in g  v e ry  o h a r a o t e r i s t i c  
a b o u t th e  symptoms o f  t h i s  d i s e a s e  and a d e f i n i t e  d i a g n o s i s -  
can  o n ly  be  made by  d e m o n s tra tin g  th e  c a u s a l  o rgan ism  i n  b lo o d  
f i lm s #  T h is  I s  p a r t i c u l a r l y  so  In  th e  e a r l i e r  s ta g e s  o f  th e  
d i s e a s e .
The p r i n c i p a l  c o m p lic a tio n s  m et w ith  a r e  n e p h r i t i s ,  n e u r i t i s ,  
p a r a l y s i s ,  d y s e n te r i c  sym ptom s, and  i r i t i s ,  th e  l a s t  # o  b e in g  
f o r  th e  m ost p a r t  a s s o c i a t e d  w ith  th e  A f r ic a n  ty p e  o f  d i s e a s e .
T h e /
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Tli© p ro g n o s is  i s  good , even  in  u n t r e a te d  o a s e s ,  th o u g h  
i t  v a r i e s  c o n s id e r a b ly  i n  d i f f e r e n t  ep idem ics*  I t  m ust a l s o  
t o  a  l a r g e  e x te n t  depend  upon w h e th e r  s p e c i f i c  t r e a tm e n t  i s  
a d o p te d  o r  o th e rw ise *  In  any cam paign  w hich  m ig h t b e  in a u g u ra te d  
w i th  a  v iew  to  s ta m p in g  o u t t h i s  d i s e a s e ,  a  more p ro m in e n t p la c e  
m ust bo g iv e n  t o  e n s u r in g  h a b i t s  o f  p e r s o n a l  c l e a n l i n e s s ,  th a n  t o  
th e  more g e n e ra l  h y g ie n ic  m easures*
In  t h e  A ry l a r s e n a te s  v# a p p e a r  t o  have  a  s p e c i f i c  f o r  t h i s  
d i s e a s e  more p a r t i c u l a r l y  so in  th e  E u ropean  v a r i e t y  o f  th e  
d is e a s e *
I t  i s  o f  im p o rtan c e  t h a t  th e  rem edy sh o u ld  b e  a d m in is te r e d  
d u r in g  th e  f e b r i l e  p e r io d  o f  th e  d i s e a s e ,  a s  i f  g iv e n  d u r in g  
th e  a f e b r i l e  p e r io d  i t  does n o t a p p e a r  t o  be  so  © f f io a t io u s  
and  r e l a p s e s  o c c u r .
Even when g iv e n  in  th e  f e b r i l e  p e r io d  o f  th e  d i s e a s e ,  àn  
o c c a s io n a l  r e l a p s e  o c c u r s .
The m ost s a t i s f a c t o r y  m ethod o f  t r e a t i n g  t h i s  c o n d i t io n  ; ' 
i s  to  a d o p t th e  " tw o -d o se "  m ethod o f  t r e a tm e n t  d e t a i l e d  ab o v e , 
th e  second  d o se  b e in g  a t o i n l s t e r e d  a t  su c h  a  tim e  a s  w ould 
a n t i c i p a t e  any r e l a p s e  w h ich  w ould o th e rw is e  occur#
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